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Abstract This study aims to develop a dynamic model for managing the resources and expenditures of
Iran’s Social Security Organization by integrating grounded theory and multi-criteria decision-making
(MCDM) approaches. The research identifies and ranks causal, contextual, and intervening variables
affecting the organization’s financial balance. Methodologically, the study is applied in purpose and
descriptive-survey in nature. The statistical population is divided into two groups: the qualitative phase
includes interviews with experts and policymakers, while the quantitative phase involves senior, middle,
and expert-level managers of the organization. A purposive and snowball sampling method was used to
select 15 experts. The qualitative findings led to the identification and categorization of key variables,
while the quantitative phase applied the fuzzy COCOSO method to rank the factors and outcomes.
Results indicate that contextual factors are the most influential in shaping the organization’s financial
dynamics, followed by intervening conditions and causal factors. Additionally, a system dynamics
approach was employed to simulate and analyze three policy scenarios: Gradual increase in insurance
premiums for government-supported workshops by 1% annually from 2023to 2033, projected to yield
a positive return of 245,000 billion rials per year. Reduction of healthcare costs through direct treatment
models, ISO-standard equipment procurement, and recruitment of skilled personnel, expected to
generate 32 trillion rials in savings by 2023. And Workforce retention support through shared
unemployment benefit payments (50% by the fund, 50% by employers), with partial government
reimbursement, projected to improve the unemployment fund’s balance by 13 trillion rials by 2033.

Keyword: Resources and Expenditures, Grounded Theory, Fuzzy COCOSO, Social Security
Organization, System Dynamics Model.
1 Introduction

Social security systems are key to public trust and development. In Iran, the Social Security
Organization (SSO), as the largest private sector insurer, plays a crucial role in supporting
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various sectors. Implementing a transparent performance evaluation system is essential for
improving service quality and achieving broader socio-economic impact nationwide [1].

To ensure fair income distribution, arbitrary state actions were banned and social rights
legalized. The welfare state model aimed to tackle social issues holistically, combining
capitalism with public investment for vulnerable groups. Its theoretical basis was William
Beveridge’s 1942 report, which emphasized reducing income inequality and promoting social
justice [2].

The welfare state peaked from the late 1940s to mid-1970s, with governments actively
managing social programs like healthcare and employment. From the mid-1970s onward,
economic and social crises aging populations, unemployment, and globalization—strained the
system. Rising costs and the spread of neoliberalism led to reforms that reduced state
involvement and emphasized personal responsibility [3].

In the 1980s, social security systems underwent major reforms focused on privatization
and market-based approaches. Countries like the UK, New Zealand, and Chile pioneered
changes such as pension privatization and outsourcing, aiming to reduce state costs and boost
individual autonomy. While some saw greater efficiency, others faced increased inequality and
diminished access to services [4].

The 2008 global financial crisis profoundly affected social security systems worldwide.
Soaring unemployment and poverty placed unprecedented pressure on social spending, forcing
governments to assist affected populations while contending with growing fiscal deficits. This
dual challenge led to a reappraisal of neoliberal approaches and a renewed emphasis on
expanding public welfare provisions [5]. OECD data from 1990 to 2019 indicate a rise in public
social expenditures across numerous countries following the crisis [6]. Ultimately, the financial
meltdown exposed structural weaknesses in market-oriented social security models, raising
critical questions about the adequacy and long-term viability of privatized approaches [7].

Table 1 Public social expenditures in some OECD countries (1990-2019): OECD [6]

Country 1990 1995 2000 2005 2010 2015 2018 2019
Canada 17.5 18.3 15.7 16.1 17.6 17.9 18 -
Chile 9.8 11 10.4 8.9 10.6 10.9 11.3 11.4
France 24 24.4 28.5 27.7 28.8 31.1 31.8 31
Germany 21.4 25.2 25.5 26.4 26 25 253 259
Italy 20.6 21.1 22.6 24.1 27 28.3 27.8 28.2
Japan 10.9 13.2 15.4 17.1 21.2 222 - -
Korea 2.6 3 44 5.9 7.9 9.6 10.8 12.2
United Kingdom 14.9 16.6 16.9 19.3 233 215 20.3 20.6
USA 13.2 14.9 14.1 15.5 19.1 18.5 18.2 18.7

Following the global financial crisis, the International Labour Organization (ILO)
advocated for stronger social security systems. Its 2012 Recommendation on National Floors
of Social Protection promoted universal access to comprehensive support beyond traditional
insurance including social assistance, essential services, and labor market protections. The goal
was to build inclusive, sustainable systems that protect individuals across all life stages [8].

Social security has evolved from basic communal aid to complex institutional systems.
The 20th century saw the rise of the welfare state aimed at reducing inequality and expanding
protection. However, recent challenges globalization, aging populations, and shifting socio-
economic conditions led to reforms favoring privatization and individual responsibility. The
2008 financial crisis highlighted the need for robust, inclusive systems. In response, the ILO
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has championed comprehensive social protection and promoted national social protection floors
[9].

Iran’s Social Security Organization (SSO) covers over half the population and is central to
pension system stability. However, demographic changes such as skewed age distribution,
delayed government contributions, and generous pension formulas have strained insurance
funds [10]. Addressing these pressures requires revising pension formulas, raising the
retirement age, and implementing structural reforms like deregulation and inflation control to
balance financial resources and expenditures [11]. Iran’s social security system includes both
contributory and non-contributory schemes, covering 68% of the active workforce and 46% of
the elderly. Financial sustainability hinges on the balance between revenues and expenditures,
with socio-economic shifts turning expenditures into major stress points [12]. Social security
spending is divided into three domains:

e Insurance-related: pensions, unemployment, healthcare, etc.

e Support-oriented: welfare services and subsidies

e Relief-based: emergency aid These are further grouped by service stages—pensions,
healthcare, and unemployment [13].

The system relies on taxation and statutory premiums. Macroeconomic factors such as
inflation, unemployment, exchange rates, and interest rates significantly affect expenditure
levels [14]. Rising unemployment increases benefit demands, worsening the financial balance
[15]. Inflation drives up healthcare costs and pension adjustments [16], while exchange rate
volatility and interest rate shifts further destabilize expenditures [17]. The contributor-to-retiree
ratio has dropped from 11.6 in 1981 to 4.3 in 2021, with projections showing continued decline.
A ratio below five signals vulnerability to economic and political shocks [18]. The ILO defines
social security as encompassing support for aging, illness, unemployment, and more, aligned
with Convention No. 102. Globally, systems face risks from legal, economic, and political
complexities [19][20].

Rising costs from aging populations and healthcare have led to policies promoting financial
sustainability. Strong financial governance is essential for maintaining fiscal balance and
guiding public sector reform [21]. Managers must navigate risks from market volatility,
political unrest, and technological disruption, which impact both national interests and
corporate operations. Addressing these risks is key to long-term stability [22]. Iran’s SSO faces
a critical phase with increasing retirees and fewer contributors. This imbalance, driven by both
demographic and strategic shortcomings, threatens its role in poverty reduction and income
redistribution.

The financial imbalance in Iran’s Social Security Organization (SSO) is intensifying as
pension funds enter a critical midlife phase marked by rising retirees and dwindling
contributors. This strain stems not only from demographic shifts but also from broader
structural and strategic shortcomings. As Iran's largest social insurance entity, the SSO plays
an essential role in income redistribution, poverty reduction, and societal well-being yet now
faces a pressing mismatch between resources and expenditures.

To avoid a looming crisis, immediate strategic research and planning are necessary to
diagnose root causes and propose sustainable funding solutions. The organization’s financial
health hinges on both macroeconomic conditions and internal policy design. Key influencing
factors include the active labor force, employment and wage levels, investment inflows, and
efficiency in premium collection. With income largely sourced from premiums and investment
returns especially through Shasta the need for sound financial governance has never been
greater. Strengthening financial management is crucial not only to ensure long-term solvency,
but also to bolster accountability, transparency, and risk mitigation across the system.
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Accordingly, the following key research questions are raised:
1. What factors influence the improvement of the Social Security Organization's revenues
and expenditures?
2. How can a dynamic model be designed to enhance the management of revenues and
expenditures within Iran’s Social Security Organization?
3. How can various policy scenarios be developed to improve the financial balance of the
Social Security Organization?

To guide the reader through the structure of this study, the remainder of the paper is
organized as follows. Section 2 provides a comprehensive review of the relevant literature,
establishing the theoretical background and identifying research gaps. Section 3 outlines the
methodology, including the use of Grounded Theory as a qualitative approach for theory
development, and the application of the fuzzy COCO-SO method for multi-criteria decision
analysis. Section 4 details the data collection process and interpretation of expert opinions,
followed by the ranking of criteria and sub-criteria. Finally, Section 5 presents the main
conclusions of the study and offers directions for future research.

2 Literature review

Du et al. [23] examined healthcare expenditure among the elderly in China, exploring whether
rising costs are due to aging itself or end-of-life care needs the so-called "Red Herring
Hypothesis." Using data from the Chinese Longitudinal Healthy Longevity Survey (2005—
2018) and Heckman selection and two-part models, they found that proximity to death not age
per se is the primary driver of healthcare spending. Income, social security, and health status
also significantly affect costs but do not serve as red herring variables.

Ilcheva [24] focused on the role of social innovation in strengthening social security in
Bulgaria. The study highlights the relevance of innovation agendas for high-risk countries with
outdated welfare systems and limited public resources. Social innovation is identified as an
effective tool by the European Commission to address growing social risks. The report analyzes
how such innovations can enhance social protection by responding to specific national
challenges.

Ebrahimi Daneshmand et al. [25] developed a performance evaluation model for Iran’s
Social Security health system using the Balanced Scorecard (BSC) approach. The mixed-
method study, using expert input and qualitative content analysis, identified seven key
perspectives: internal processes (0.35), social responsibility (0.24), customer (0.11), health after
treatment (0.09), health after prevention/care (0.07), learning/growth (0.069), and financial
(0.069), with 46 related performance indicators. The study emphasized integrating health
dimensions and social accountability into the BSC framework.

Alipour et al. [12] prioritized challenges affecting the financial sustainability of Iran’s
Social Security Organization. Key economic-social risks included inflation, stagnation,
investment challenges, unemployment, and unpredictable shocks (e.g., COVID-19, sanctions).
Institutional risks were linked to government debt, budget delays, rising expenditures, limited
fund autonomy, and underperforming subsidiaries. Managerial challenges included weak
investment structures, poor planning, inefficient operations, and inadequate data systems.

Mortezavi Saraei et al. [18]: This study used system dynamics modeling to assess the
financial impact of the COVID-19 pandemic on Iran’s Social Security Organization. It
concluded that raising the contribution rate from 30% to 35% and increasing the retirement age
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by five years would significantly strengthen the organization’s financial position and prevent
insolvency.

Tadayon et al. [26] The research emphasized that establishing an independent, cross-
sectoral governance mechanism as outlined in Iran’s national social security policies—is a
prerequisite for reforming health financing. Without this central framework, redesigning other
welfare institutions would remain ineffective. The study proposes elevating social security
governance to a ministerial level and recognizing the High Council of Health Insurance as a
core welfare body.

Moghaghzadeh et al. [10]: This research applied economic-demographic modeling to
estimate the financial viability of the Social Security Organization under parametric reform
scenarios. Challenges identified included generous pension formulas, low retirement age, and
government non-payment of premium contributions. Suggested reforms include increasing the
retirement age and adjusting benefit formulas.

Alipour et al. [12]: The study provided a structured model outlining the challenges to
balancing resources and expenditures in the Social Security Organization. These challenges
span three dimensions:

o Economic/Social Conditions: inflation, recession, investment risk, employment
instability.

o Structural Conditions: legislative inconsistencies, lack of accountability, premature
retirement, evasion of premiums, and rising government debt.

e Intervention Factors: poor data systems, lack of technological integration, managerial
inefficiencies, poor budgeting, weak investment mechanisms, and an absence of
systematic evaluation. The study found that intervention conditions, amplified by
structural issues, are the most influential in creating fiscal imbalance.

Mehdipoor [27] compared two automatic adjustment mechanisms in pension reform:
actuarial balance and capital spillover. Findings indicated that while reform is necessary in both
models, incorporating future capital spillover as revenue reduces the required increases in
retirement age and contribution rates to achieve financial equilibrium.

Godinza-Oliveras et al. [28] The researchers proposed optimal parametric reform strategies
aimed at preserving the long-term sustainability of pension systems while ensuring liquidity.
Two automatic balancing mechanisms were introduced that optimize retirement age,
contribution rates, and pension adjustment formulas to maintain annual solvency alongside
structural equilibrium.

Godinza-Oliveras et al. [29] Building upon their earlier work, this study developed a
liquidity-restoration mechanism for pension systems using logarithmic functions. It established
constraints—such as maintaining positive capital spillover and forecasted optimal values for
contribution rates, retirement age, and pension indexation over a 20-year horizon.

Raghfar & Akbarbeygi [30] This research investigated the macroeconomic impacts of a
critical parametric reform: altering the pension replacement rate. Their findings emphasized the
broader economic implications of such adjustments, particularly in terms of labor market
dynamics and fiscal outcomes.

De la Fuente & Doménech [31] In this study, the authors created a forecasting model to
assess the future cost of pensions in Spain. Assuming trends in employment, productivity, and
demographic change, they evaluated how the 2011 pension reform would influence pension
expenditures as a share of GDP.
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Table 2 Summary of Existing Research on Social Security Systems

Authors Country/Region Focus Key Findings Methodology
. Fertility, lift tancy, effecti
Pension etr Y tl ¢ expez aney, € e.c tve Panel data
Iy . retirement age, and gross savings .
Cistian [32] EU-15 expenditures as sionificant] gaffec ¢ g blic ensigon regression
i ubli
% of GDP & Y publiep (1995-2009)
costs
. . Gradual retirement age increase,
: Financial . . .
Zonetti & L benefit indexation reform, and two-  Policy
o Belarus sustainability of | . ) .
Biltexi [33] . tier system with notional accounts forecasting
pension system . o
improve long-term sustainability
Aging and wage dynamics
D hi ignificantly i t public aging-
' emographics significantly impac pg ic aging Simulation
Sapiretal. [34] EU and wage related expenditures; simulated modelin
changes policy scenarios using system &
dynamics
Dashtban Transition to Full funding improves capital Overlapping
Farouji et al. Iran funded pension  accumulation and income generations
[35] system distribution, reduces poverty model
Raising retirement age to 65 and
Sin [36] China Pen‘sion reform inde).cing bene‘ﬁts to prices reduces ?olicy .
options pension deficit by 24 percentage simulation
points
Weak institutions, low coverage,
Akwimbi & K Social security poor public awareness, and Institutional
: enya o . .
Julius [37] Y sustainability demographic challenges threaten analysis
sustainability; reforms needed
Optimal . .
p' ma Linear functions used to forecast .
Haberman & retirement age . . Mathematical
. Global oo optimal retirement age and }
Zimbidis [38] and contribution o modeling
contribution rates
rates
Parametric reforms, accumulation .
. o Comparative
. Pension reform  rate changes, individual accounts, .
Disney [39] OECD ) . .. policy
strategies and partial privatization all have .
analysis

Pampel &
Williamson [40]

Cross-national

Public pension
spending
determinants

distinct fiscal impacts

Age structure and insurance
program maturity are key drivers;
class-based variables less
influential

Time-series
and cross-
national
analysis

While numerous studies have examined the financial sustainability of social security
systems through parametric reforms, actuarial modeling, or performance evaluation tools, this
research advances the field by integrating qualitative insights from grounded theory with
quantitative multi-criteria decision-making (MCDM) to design a dynamic, scenario-based
model for managing the revenues and expenditures of Iran’s Social Security Organization.
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Unlike earlier works that treat economic, demographic, and policy drivers in isolation, this
study innovatively prioritizes systemic variables through expert-driven ranking and simulates
their interactive impacts using system dynamics modeling. It also incorporates stakeholder
concerns such as intergenerational equity, policy responsiveness, and fiscal transparency into a
unified model, enabling policymakers to test reform scenarios (e.g., contribution adjustments,
retirement age policies) under diverse economic and demographic conditions. The novelty of
this research lies in its multi-level, data-informed approach to financial governance, bridging
empirical complexity with decision-oriented tools to support long-term solvency, equity, and
resilience in social protection planning.

3 Methodology

This study consists of two phases: Qualitative and quantitative. In the qualitative phase, the
factors influencing the revenues, expenditures, and financial sustainability of the Social
Security Organization will be identified using grounded theory through expert interviews. The
collected data will be analyzed with relevant software to extract key categories, including
contextual factors, intervening conditions, causal conditions, and potential outcomes. In the
subsequent phase, multi-criteria decision-making (MCDM) methods will be applied to
prioritize these factors. Finally, system dynamics modeling will be employed to develop a
dynamic model that addresses financial sustainability and explores the interactive effects of the
identified variables on the organization's revenue and expenditure system.

3.1 Grounded Theory

Grounded Theory is a qualitative research method used to develop theories grounded in real-
world data. Researchers collect and analyze interview transcripts, documents, or observations,
and use coding techniques to identify recurring themes and build a conceptual model. It’s
especially useful when no existing theory adequately explains a process or phenomenon. [41]

The research sample consisted of 15 social security experts selected through snowball
sampling. The study involved 35% managerial staff and 65% specialists in the field of social
security, with 14% holding doctoral degrees and 86% holding bachelor’s or master’s degrees.
Given the participants’ high level of expertise and professional experience, the reliability of the
study’s findings is well supported. The primary research questions centered on identifying the
challenges of social security revenues and expenditures, as well as the contextual, intervening,
economic, and social factors contributing to financial imbalance.

3.2 Fuzzy COCOSO (Combined compromise solution)

This is a multi-criteria decision-making (MCDM) technique that ranks and prioritizes
alternatives when decision factors are vague or uncertain. The fuzzy extension incorporates
fuzzy logic to handle ambiguity in expert judgments. It combines distance-based and
compromise-based solutions to identify the best-performing option with respect to multiple
conflicting criteria [42].
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3.2.1 Construct the Fuzzy Decision Matrix

Collect expert evaluations or scores for various alternatives against multiple criteria using fuzzy
numbers (typically triangular fuzzy numbers). This captures uncertainty or vagueness in
judgments.

X11 X2t X

- X X e X .

X=|"2 "2  i=12,..m j=12,..,n
fml J’E‘H‘LZ f‘m,n

3.2.2 Normalize the Decision Matrix

Convert fuzzy scores into a comparable scale (usually between 0 and 1), considering whether
criteria are benefit-type or cost-type. where equation (1) is used for benefit criteria, and equation
(2) is used for cost criteria.

5 _ Xjj—min(x;;)

ri] ( l]’ - max(fij)—min(fij) (1)
_ Max(xi)-%;;

rl] ( Tij T - max(%;;)-min(%;;) @

3.2.3 Determine Criteria Weights

Use methods such as expert judgment, entropy, or fuzzy weighting techniques to assign the
relative importance of each criterion. Finding the sum of the weighted comparability sequence
(Sij) and the power weighted comparability sequences (Pij) for each alternative using the
following equations

= (84,17 S z cTij 3)

Py = (Pyj, PIj Pi) = Z(m)w’c @)

3.2.4 Calculate Weighted Normalized Decision Matrix

Multiply each normalized fuzzy value by its corresponding fuzzy weight to form the weighted
matrix. Developing the aggregated appraisal scores to calculate the relative weights of
alternatives using three strategies, Equation 7 offers a compromise between the WSM and
WPM models. In this equation, A is determined by the decision-maker, but when set at 0.5, it
offers considerable flexibility.

P P, +S; )
“ ﬁ1(ﬁi+5~i)
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varying the value of A allows decision making process to test accuracy.

3.2.5 Defuzzification k;, « k;p, 3 k;,

_ kig + kig + kig

kiq 2 @)
ki + kM + kY
b = ib éb ib (9)
ke = ki, + k?;:g + kit (10)

3.2.6 Rank the Alternatives

The alternative with the highest compromise score (ki) is considered the most favorable
solution.

1
K, = (kigkipkic)® + 1/3(kigkipkic) (11)

3.3 System Dynamics (SD)

System Dynamics is a modeling approach used to understand and simulate complex, nonlinear
systems over time. It uses feedback loops, time delays, and stock-flow structures to map
interdependencies among variables. SD is widely used in public policy and organizational
planning to test scenarios and predict the long-term impact of different strategies [18].

3.4 Data collection and interpretation method

During the open coding phase, 76 initial concepts were extracted and categorized into 42
subcategories and 24 main categories. These formed the five core dimensions of the study:
contextual conditions, causal conditions, intervening conditions, strategies, and outcomes. Data
were analyzed using a line-by-line coding approach, moving from conceptual to more abstract
levels to determine the conceptual relationships among the categories.

Through in-depth interviews and a review of the literature, the study identified key points
related to revenue and expenditure flows and classified initial concepts into overarching
categories based on shared features, similarities, and conceptual relationships. The three
fundamental components of grounded theory concepts, categories, and propositions were
applied, and results were organized into coding result tables. The final model was developed
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by mapping core categories such as causal, contextual, intervening conditions, interactions, and
outcomes.

Axial coding: This stage established the connections among categories according to
causal, contextual, intervening conditions, strategies, and outcomes [41]. The results of axial
coding stemmed from the 76 initial concepts identified during open coding, which were
organized into 42 subcategories and 24 main categories.

Selective coding: This process unified the findings and extracted the core theory [32]. The
coding procedure followed an interactive approach involving both open and axial coding. After
identifying the central category, the final theoretical model was synthesized. For validation, the
findings were presented to eight primary participants and five budget experts, whose additional
insights were incorporated.

Causal Conditions:

Demographic factors, employment levels, natural
disasters, economic sanctions, resistance to
regulations, support ratio, human capital, and
insurance nolicies

Intervening Conditipns: Core Category: Contextual Factors:
Revenue and expenditure Revenues and Economic and political
1r1?t)1alanc§s, :> Expenditures of the <j conditions, cultural
malilagerla ap;;qntmepts, Social Security foundations, insurance
the accumulation o Organization policymaking.

government debt.

Strategies:
Actuarial calculations, regulatory/control systems, multilayered
social security structure, business environment, pension system
reform, improvement and modernization of financial systems,
investment management, separation of welfare and insurance
functions, and enforcement of government commitments.

Outcomes:
Financial transparency, improved managerial
decision-making, safeguarding organizational
resources, integrity in insurance payments, and
enhancement of social welfare.

Fig. 1 Grounded theory model (open and axial coding)
In this study, the outcomes of the grounded theory-based interviews were transformed into
a structured questionnaire and distributed to experts. After collecting their feedback, the
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responses were converted into fuzzy numbers and used to rank the identified factors and
aggregate expert opinions.

4 Ranking of Criteria and Sub-Criteria

4.1 Introduction of Research Factors

In this section, based on a review of the literature and prior research, 24 indicators affecting
the revenues and expenditures of the Social Security Organization were identified across five

main dimensions. These indicators are presented in Table 3.

Table 3 Introduction of research factors

Sub-oriteria o i, criteria . SISGLIEG | o e Criteria
codes Criteria codes
D1 Actuarial Calculations Al Human Capital
D2 Separation of Welfar.e A2 Employment Level
and Insurance Functions
Improvement and
D3 Moden‘nzatlon‘o.f A3 Insurance Policies
Financial Provision
Systems
D4 Pension System Reform A4 Suppo'rt Ratio (Active
Strateci to Retired) Causal
rategies Conditions
D5 Investment Management AS Force Majeure Events
Regulatory/Control Resistance to Oversight
D6 A6
System Measures
Enforcement of
D7 Government A7 Economic Sanctions
Commitments
Multi-layered Social .
D8 Security System A8 Demographic Factors
Cl Government Debt
E4 Financial Transparency Accumulation
C2 Investment Security Intervening
Outcomes Conditions,
Integrity in Insurance Managerial
ES C3 ;
Payments Appointments
El Strengthening Financial
Sustainability
B2 Improving Social Outcomes
Welfare
B3 Enhancing Managerial
Decision-Making
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In this section, the COCOSO method is used to rank the five main criteria. The steps of this
method are outlined as follows:
In the first step, the decision matrix is constructed based on expert opinions. The fuzzy
decision matrix of the COCOSO method consists of the main criteria and the evaluations of 15
domain experts. Each expert assessed the importance of the criteria using a fuzzy scale ranging
from 1 to 5. This decision matrix is presented in Table 4. table 5 demonstrates Fuzzy COCOSO
Decision Matrix, and the normalized matrix is shown in Table 6.

Table 4 Expert evaluation matrix for social security criteria

Expert Causgl. Contextual Stra.lteg.ic Operati(?nal Expected
Conditions Factors Objectives Constraints Outcomes

El 4 3 5 2 4

E2 5 4 4 3 5

E3 3 2 3 4 3

E4 2 3 4 5 2

ES 4 5 3 2 4

E6 5 4 5 3 5

E7 3 2 4 4 3

E8 2 3 3 5 2

E9 4 5 4 2 4

E10 5 4 5 3 5

Ell 3 2 3 4 3

E12 2 3 4 5 2

E13 4 5 3 2 4

E14 5 4 5 3 5

E15 3 2 4 4 3

Table 5 Fuzzy COCOSO decision matrix for main criteria

Factor Causal Conditions Contextual Factors Intervening Conditions Strategies Outcomes
El 3,57 (7,9,11) 3,57 (3,57 (1,3,5)
E2 3,57 (7,9,11) (7,9,11) (1,3,9) (5,7,9)
E3 (1,1,3) (5,7,9) (1,1,3) (1,3,5) (1,3,5)
E4 3,5,7 (5,7,9) (1,3,5) (1,3,9) (1,3,5)
ES (1,1,3) (5,7,9) (5,7,9) (1,3,9) (5,7,9)
E6 (5,7,9) (5,7,9) (5,7,9) (5,7,9) (1,3,5)
E7 (5,7,9) (5,7,9) (7,9,11) (5,7,9) (1,3,5)
E8 (1,3,9) 3,57 3,5,7) (1,3,9) (1,3,5)
E9 (5,7,9) (7,9,11) (5,7,9) (5,7,9) (5,7,9)
E10 (5,7,9) (5,7,9) (3,5,7) (5,7,9) (5,7,9)
Ell (1,3,5) (1,3,5) (5,7,9) (3,5,7) (3,5,7)
E12 (5,7,9) (5,7,9) (5,7,9) (5,7,9) (1,3,5)
E13 (5,7,9) (5,7,9) (5,7,9) (1,3,5) (1,3,5)
El14 (3,5,7) (1,3,5) (1,3,5) (1,3,5) (1,3,5)
E15 (1,3,5) (7,9,11) (7,9,11) 3,57 (3,5,7)

In the next step, based on equations (6) and (7), the Weighted Sum (S) and Weighted Power
(P) values are calculated. To compute S, the normalized decision matrix is multiplied by the
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weights assigned to each expert. Given the presence of 15 experts in this study, each expert is
assigned a weight of 0.067. The row-wise sums of the resulting matrix are then obtained.

To compute P, each element in the normalized matrix is raised to the power of the
corresponding criterion weight, followed by calculating the row-wise sums.

The results of these calculations are presented sequentially in Tables 6 through 8.
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Table 6 Normalized COCO-SO matrix for main criteria

Factor gzlrllilaiiions g;cntfr:mal Icrl(t)id\;ffl()lr?f Strategies Outcomes
El (02,04,0.6)  (0.6,0.8,1) (02,04,0.6)  (02,040.6)  (0,02,0.4)
E2 0.2,04,0.6)  (0.6,0.8,1) (0.6,0.8,1) (0,0.2,0.4) (0.4,0.6,0.8)
E3 (0,0,0.25) (0.5,0.75,1) (0,0,0.25) (0,0.25,0.5) (0,0.25,0.5)
E4 (0.25,0.5,0.75)  (0.5,0.75,1) (0,0.25,0.5) (0,0.25,0.5) (0,0.25,0.5)
ES (0,0,0.25) (0.5,0.75,1) (0.5,0.75,1) (0,0.25,0.5) (0.5,0.75,1)
E6 (0.5,0.75,1) (0.5,0.75,1) (0.5,0.75,1) (0.5,0.75,1) (0,0.25,0.5)
E7 (0.4,0.6,0.8) (0.4,0.6,0.8) (0.6,0.8,1) (0.4,0.6,0.8) (0,0.2,0.4)
E8 (0,0.333,0.667) (0.333,0.667,1) (0.333,0.667,1) (0,0.333,0.667) (0,0.333,0.667)
E9 (0,0.333,0.667) (0.333,0.667,1) (0,0.333,0.667) (0,0.333,0.667) (0,0.333,0.667)
E10 (0.333,0.667,1)  (0.333,0.667,1) (0,0.333,0.667) (0.333,0.667,1) (0.333,0.667,1)
Ell (0,0.25,0.5) (0,0.25,0.5) (0.5,0.75,1) (0.25,0.5,0.75)  (0.25,0.5,0.75)
E12 (0.5,0.75,1) (0.5,0.75,1) (0.5,0.75,1) (0.5,0.75,1) (0,0.25,0.5)
E13 (0.5,0.75,1) (0.5,0.75,1) (0.5,0.75,1) (0,0.25,0.5) (0,0.25,0.5)
El4 (0.333,0.667,1)  (0,0.333,0.667) (0,0.333,0.667) (0,0.333,0.667) (0,0.333,0.667)
E15 (0,0.2,0.4) (0.6,0.8,1) (0.6,0.8,1) (0.2,0.4,0.6) (0.2,0.4,0.6)
Table 7 Weighted sum (S) of main criteria

Factor  Causal Conditions Contextual Factors  Intervening Conditions  Strategies Outcomes

El (0.013,0.027,0.04) (0.04,0.053,0.067) (0.013,0.027,0.04) (0.013,0.027,0.04) (0,0.013,0.027)
E2 (0.013,0.027,0.04)  (0.04,0.053,0.067)  (0.04,0.053,0.067) (0,0.013,0.027) (0.027,0.04,0.053)
E3 (0,0,0.017) (0.033,0.05,0.067) (0,0,0.017) (0,0.017,0.033) (0,0.017,0.033)
E4 (0.017,0.033,0.05)  (0.033,0.05,0.067)  (0,0.017,0.033) (0,0.017,0.033) (0,0.017,0.033)
ES (0,0,0.017) (0.033,0.05,0.067) (0.033,0.05,0.067) (0,0.017,0.033) (0.033,0.05,0.067)
E6 (0.033,0.05,0.067)  (0.033,0.05,0.067)  (0.033,0.05,0.067) (0.033,0.05,0.067)  (0,0.017,0.033)
E7 (0.027,0.04,0.053) (0.027,0.04,0.053) (0.04,0.053,0.067) (0.027,0.04,0.053) (0,0.013,0.027)
ES8 (0,0.022,0.044) (0.022,0.044,0.067)  (0.022,0.044,0.067) (0,0.022,0.044) (0,0.022,0.044)
E9 (0,0.022,0.044) (0.022,0.044,0.067)  (0,0.022,0.044) (0,0.022,0.044) (0,0.022,0.044)
E10 (0.022,0.044,0.067)  (0.022,0.044,0.067)  (0,0.022,0.044) (0.022,0.044,0.067)  (0.022,0.044,0.067)
Ell  (0,0.017,0.033) (0,0.017,0.033) (0.033,0.05,0.067) (0.017,0.033,0.05)  (0.017,0.033,0.05)
El12 (0.033,0.05,0.067) (0.033,0.05,0.067) (0.033,0.05,0.067) (0.033,0.05,0.067) (0,0.017,0.033)
E13 (0.033,0.05,0.067) (0.033,0.05,0.067) (0.033,0.05,0.067) (0,0.017,0.033) (0,0.017,0.033)
El4  (0.022,0.044,0.067) (0,0.022,0.044) (0,0.022,0.044) (0,0.022,0.044) (0,0.022,0.044)
E15 (0,0.013,0.027) (0.04,0.053,0.067) (0.04,0.053,0.067) (0.013,0.027,0.04) (0.013,0.027,0.04)
S (0.214,0.44,0.699) (0.413,0.672,0.931)  (0.322,0.564,0.823) (0.159,0.418,0.677)  (0.112,0.371,0.63)
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Table 8 Weighted Power (P) of Main Criteria
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Factor  Causal Conditions Contextual Factors Intervening Conditions  Strategies Outcomes

El (0.898,0.941,0.967) (0.967,0.985,1) (0.898,0.941,0.967) (0.898,0.941,0.967) (0,0.898,0.941)

E2 (0.898,0.941,0.967) (0.967,0.985,1) (0.967,0.985,1) (0,0.898,0.941) (0.941,0.967,0.985)
E3 (0,0,0.912) (0.955,0.981,1) (0,0,0.912) (0,0.912,0.955) (0,0.912,0.955)

E4 (0.912,0.955,0.981) (0.955,0.981,1) (0,0.912,0.955) (0,0.912,0.955) (0,0.912,0.955)

E5 (0,0,0.912) (0.955,0.981,1) (0.955,0.981,1) (0,0.912,0.955) (0.955,0.981,1)

E6 (0.955,0.981,1) (0.955,0.981,1) (0.955,0.981,1) (0.955,0.981,1) (0,0.912,0.955)

E7 (0.941,0.967,0.985) (0.941,0.967,0.985) (0.967,0.985,1) (0.941,0.967,0.985) (0,0.898,0.941)

E8 (0,0.929,0.973) (0.929,0.973,1) (0.929,0.973,1) (0,0.929,0.973) (0,0.929,0.973)

E9 (0,0.929,0.973) (0.929,0.973,1) (0,0.929,0.973) (0,0.929,0.973) (0,0.929,0.973)
E10 (0.929,0.973,1) (0.929,0.973,1) (0,0.929,0.973) (0.929,0.973,1) (0.929,0.973,1)
Ell (0,0.912,0.955) (0,0.912,0.955) (0.955,0.981,1) (0.912,0.955,0.981) (0.912,0.955,0.981)
El12 (0.955,0.981,1) (0.955,0.981,1) (0.955,0.981,1) (0.955,0.981,1) (0,0.912,0.955)
El13 (0.955,0.981,1) (0.955,0.981,1) (0.955,0.981,1) (0,0.912,0.955) (0,0.912,0.955)
El14 (0.929,0.973,1) (0,0.929,0.973) (0,0.929,0.973) (0,0.929,0.973) (0,0.929,0.973)
El5 (0,0.898,0.941) (0.967,0.985,1) (0.967,0.985,1) (0.898,0.941,0.967) (0.898,0.941,0.967)
P (8.372,12.361,14.565)  (12.357,14.569,14.913)  (9.501,13.475,14.753)  (6.488,14.071,14.579)  (4.635,13.96,14.508)

In the fourth step, based on the three evaluation strategies and using equations (7), (8), and
(9), the assessment of the criteria is carried out. Each of the five main criteria is evaluated across
these three strategic approaches, and the corresponding scores are calculated. The results of this
evaluation are presented in Table 10.

Pi+S;  (8372,12.361,14.565) + (0.214,0.44,0.699)
m (P +S) (42.575,70.902,77.079)
= (0.111,0.181,0.359)

Kiqa =

Table 9 Evaluation scores of main criteria based on strategies
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0.23 7.793 0.83
0.216 6.25 0.766
0.206 5.688 0.72

In the fifth and sixth steps, the final score of each main criterion is calculated based on
Equation (11), and the ranking is subsequently determined. This stage aggregates the results of
previous strategies into a unified performance index for each criterion. The outcomes of these

computations are presented in Table 8.

1
K, = (kigkipkic)® + 1/3(kigkipkic)

11
= (0217 X 6,558 X 0.771)s + 5(0217 + 6.558 + 0.771) = 3.547

Based on the results, Contextual Factors ranked first, followed by Intervening Conditions
in second place. Causal Conditions obtained the third rank, Strategies came in fourth, and

Outcomes ranked fifth.

Table 10 Final scores and rankings of main criteria

Criteria K rank
Causal Conditions 4.668 3
Contextual Factors 4.093 1
Intervening Conditions 3.547 2
Strategies 3.422 4
Outcomes 3.15 5
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Fig. 2 Final priority of main criteria

4.3 Conceptual model of the system

In this section, the main conceptual system model is described in the form of a subsystem
diagram. Each subsystem, which in itself is essentially an independent system, has specific
inputs and outputs. It is commonly assumed that a dependency relationship exists between
them, with the process acting as an intermediary between input and output. Drawing the
subsystem diagram makes it possible to schematically present the overarching model governing
the problem, as well as the various variables and their domains of influence allowing the
complex interactions between different sectors and domains to be clearly illustrated. The social
security domain subsystem, due to its complexity, is divided into two sections: inside and
outside the fund. The external subsystems include macroeconomics and government labor and
social security policymaking. The internal subsystems comprise the pension system, healthcare
system, investments, and the fund’s financial performance. Within the external environment,
the population subsystem provides data on the labor-ready population to the employees and
employers subsystem. It also transfers information regarding primary insurance dependency to
the healthcare, coverage, and pension subsystems. The macroeconomic subsystem delivers
economic data and conditions to the investment and labor and social policy subsystems. It also
provides employment rate data (including job loss and job creation), and per capita income to
the government labor and social security policy subsystem, while offering data on minimum
annual wages and wage growth to the employees and employers subsystem. Additionally, it
communicates overarching rules, regulations, and structures to the fund performance
subsystem. Inside the fund, the employees and employer’s subsystem send healthcare-related
data for covered individuals to the healthcare subsystem; data on those eligible for coverage
schemes to the coverage obligations subsystem; and data on those entitled to pensions to the
pension subsystem. It also reports the amount of collected insurance contributions based on the
number of insured workers and employers to the fund performance subsystem. The healthcare
subsystem is primarily connected to the fund performance subsystem, sharing data on the cost
of services provided both directly and indirectly as well as the attractiveness of these services.
Likewise, the outputs of the coverage and pension subsystems are transferred to the fund
performance subsystem. The investment subsystem also links directly to the fund performance
subsystem, contributing to the fund’s profitability. The core subsystem in this model is the fund
performance subsystem, as all other subsystems are in some way connected to it. The
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investment, healthcare, coverage, and pension subsystems receive budget information, policies,
and strategic guidance from the fund performance subsystem. Additionally, the overall
attractiveness of the fund is conveyed to the employees and employer’s subsystem from this
core system. The causal model of the study regarding the total resources and expenditures of
social insurance is as follows:
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Fig. 3 Research flow-accumulation diagram

4.4 Model validation

After model development and prior to result analysis and scenario building, it is customary to
conduct certain validation tests on dynamic system models to ensure their credibility and
accuracy under various conditions. In this study, the behavior reproduction method was used
for model validation. In this approach, the model-generated values for the target variables are
compared with actual observed data. As shown in Figure 4, the values obtained from the
simulation and the actual data closely align, indicating the reliability of the developed model.
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Fig. 4 Validation test of the organization’s total resources and expenditures

4.5 Baseline results

In this section, the initial results prior to implementing scenarios are examined. As shown in Figure 5,
according to the model’s forecast, the country’s population will reach 83 million by the year 2033 in the

Gregorian calendar. Based on the projections, th

e number of primary insured individuals in the Social

Security Fund will exceed 17 billion, the covered population will reach 70 million, and the number of

retirees will surpass 8.2 million. As illustrated in
total resources and expenditures are expected to
respectively.

Figure 5, by the year 2033, the Social Security Fund’s
reach 21.5 quadrillion rials and 12.5 quadrillion rials,
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4.6 Results in the policy context

In this section, in order to prevent the excessive growth of expenditures and to ensure proper
management of the Social Security Fund’s resources, proposed policy measures have been
designed and implemented. These policies were derived from expert interviews and literature

reviews. In this study, three specific policies have been examined and analyzed.

Table 11 Results in the Policy Context

Row Scenario Name Description
1 Gradual Increase in Government-Supported Workshop This policy is intended to increase the
Insurance Premiums: An annual 1% increase in the financial resources of the Social Security
insurance  premium  for  government-assisted Fund and improve expenditure
workshops, starting from the year 2023 and continuing management.
for 10 years until 2033
2 Reducing healthcare costs through direct treatment Through the recruitment of skilled and
methods, minimizing healthcare expenditures, and efficient personnel in the medical,
increasing insured individuals’ satisfaction nursing, and administrative sectors, and
the  procurement of  appropriate
equipment in accordance with ISO
standards, which leads to a reduction in
healthcare costs.
3 Support for Enterprises to Retain Workforce (Payment In this scenario, in order to retain the

of 50% of Unemployment Insurance Benefits) workforce, 50% of the unemployment
benefit will be covered by the
Unemployment Insurance Fund and 50%

by the employer.

Scenario 1: Gradual Increase in Insurance Premiums for Government-Assisted
Workshops

An annual 1% increase in the insurance premium for government-supported workshops,
starting from 2023and continuing for 10 years until 2033, based on the growth rate of insured
individuals and annual wage increases. According to the insured population table from 2023 to
2033, this policy is projected to generate a positive financial impact of 245,000 billion rials
annually.

Scenario 2: Reducing Healthcare Costs through Direct Treatment and Efficiency
Measures

This strategy aims to minimize healthcare expenditures and enhance insured individuals’
satisfaction by recruiting skilled and efficient personnel in medical, nursing, and administrative
sectors, and by procuring appropriate equipment in line with ISO standards. According to
projections, this policy will gradually reduce healthcare costs and result in a positive impact of
32 trillion rials by 2033.

Scenario 3: Supporting Enterprises to Retain Workforce (50% Unemployment Benefit
Co-Payment)

In this scenario, to help retain human resources, 50% of the unemployment benefit is covered
by the Unemployment Insurance Fund and 50% by the employer. Additionally, part of the costs
will be reimbursed by the government. This shared-cost approach is expected to create optimal
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conditions for the unemployment insurance fund, with its balance gradually increasing to
approximately 13 trillion rials by 2033.

5 Conclusion

This study aims to design a hybrid model of the Social Security Organization’s resources and
expenditures and to rank the influencing factors. The research draws on literature review,
library studies, and expert opinions, employing a grounded theory approach and multi-criteria
decision-making methods. After conducting open, axial, and selective coding, the findings were
categorized into five main themes: contextual conditions, intervening conditions, causal
conditions, consequences, and strategies. Accordingly, all financial challenges related to the
Social Security Organization can be classified under these five categories. all five components
have influenced the imbalance between the Social Security Organization’s resources and
expenditures. This study aimed to design a hybrid model of the Social Security Organization’s
financial flows and to rank the contributing factors. Drawing on literature review, expert
interviews, and grounded theory methodology combined with multi-criteria decision-making,
the study categorized findings through open, axial, and selective coding into five main
dimensions: contextual conditions, intervening conditions, causal conditions, consequences,
and strategies. Accordingly, all financial challenges facing the organization can be classified
under these five categories.

Among these, contextual conditions were identified as the most influential factor, based
on expert opinion and fuzzy COCOSO analysis. These include socioeconomic factors,
overarching insurance-related policies, and flawed cultural foundations that were implemented
without adequate infrastructure leading to failure.

The second most influential factor is intervening conditions. Experts emphasized the need
to update the organization’s regulations, reduce complexity, and enhance transparency. One
way to achieve this is through information disclosure or direct legislation mandating data
production and reporting.

The third factor, causal conditions, directly affects the organization’s financial balance. It
relates to accountability in managerial oversight, task execution, and proper use of financial
resources. Supervisory bodies and stakeholders are expected to monitor the performance of the
board and managers, ensuring transparency in program implementation and expenditure
allocation. Accountability here means accepting responsibility for outcomes and clearly
communicating how promised support is delivered to stakeholders. From their perspective,
effective use of contributions and fair returns are of high importance. Experts also emphasized
that the support expected by stakeholders must be comprehensive and adequate.

Strategies were identified as the fourth influential factor. Transparency enhances integrity,
cohesion, and competence, while preventing mismanagement and inefficiency. Timely and
clear information facilitates inspection and accounting processes, supports decision-making,
and helps reveal conflicts of interest through predefined performance metrics.

Finally, consequences were the fifth factor. One of the most critical outcomes is financial
stability, which refers to avoiding financial crises or operational failures. Instability arises when
the financial system becomes vulnerable to economic shocks. Ensuring financial stability is
essential for the organization to meet its short- and long-term obligations, particularly in
securing retirees’ income.
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The successful implementation of these strategies requires active collaboration among the
government, the Social Security Organization, employers, and society at large. Such a
coordinated approach can lead to a more resilient and equitable social protection system.

To improve the effectiveness and sustainability of the Social Security Organization, several
strategic reforms are essential. First, optimizing human resources by streamlining staffing levels
and assigning personnel based on skills and organizational needs can enhance efficiency and
reduce operational overhead. Concurrently, establishing an integrated reporting system that
unifies data flows across insurance, healthcare, and investment departments will facilitate
coordination, reduce redundancies, and improve decision-making. In addition, promoting
financial transparency through real-time reporting and public disclosure mechanisms is crucial
for mitigating fraud, bolstering institutional integrity, and strengthening stakeholder trust.
Lastly, the expansion of insurance coverage to include flexible, adaptable plans aligned with
the evolving landscape of digital and knowledge-based professions ensures broader social
protection and responds proactively to labor market shifts driven by innovation.

To enhance the efficiency and sustainability of healthcare systems particularly within
social security frameworks a multi-pronged cost optimization strategy is essential. First,
conducting comprehensive cost analyses allows organizations to pinpoint inefficiencies and
eliminate unnecessary expenditures, ensuring that resources are allocated where they yield the
greatest value. Second, promoting the use of cost-effective medications those that offer similar
therapeutic outcomes at lower prices can significantly reduce pharmaceutical spending without
compromising care quality. Third, expanding remote healthcare services such as telemedicine
and virtual consultations not only lowers operational costs but also improves access, especially
in underserved areas. Fourth, centralizing treatment services by consolidating facilities and
streamlining logistics can cut down on redundant infrastructure and transportation expenses.
Finally, investing in preventive health programs including wellness initiatives and early disease
detection can reduce the long-term burden of chronic and high-cost conditions by addressing
health issues before they escalate. Together, these strategies form a cohesive framework for
reducing costs while maintaining or even improving the quality of care.

To strengthen the financial resilience of social security systems, a multifaceted approach
is essential one that blends innovation, inclusivity, and strategic oversight. First, revenue
diversification through investment in productive economic ventures and sustainable natural
resource development can reduce overreliance on payroll contributions and buffer against
economic shocks. Second, fostering public participation by leveraging crowdfunding platforms
and public-private partnerships not only mobilizes capital but also enhances community
ownership and trust in the system. Finally, adopting modern financial management strategies
such as strategic planning, risk-based budgeting, and data-driven investment decisions can
significantly improve cost efficiency and long-term returns5. Together, these pillars form a
robust financial architecture that supports both short-term solvency and long-term
sustainability. Let me know if you'd like this turned into a policy brief or visual summary.

5.1 Research limitations

This study faced several limitations that should be acknowledged. First, the complexity of the
dynamic modeling process demanded advanced expertise in mathematics, economics, and
computer science, which constrained the inclusion of certain technical components and led to
the simplification of some model elements. Second, restricted access to internal organizational
data due to confidentiality and security concerns limited the depth of empirical validation and
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the comprehensiveness of the analysis. Third, institutional conflicts of interest among various
departments within the Social Security Organization created barriers to full data sharing and
collaborative interpretation, thereby affecting the integration of insights across functional areas.
These limitations highlight the need for greater interdisciplinary collaboration, transparent data
governance, and organizational alignment in future research efforts.
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